Conformationally specific enhancement of receptor-mediated LDL binding and internalization by peptide models of a conserved anionic N-terminal domain of human apolipoprotein E.
In this paper, we test the hypothesis that peptide models of a highly conserved domain of apolipoprotein E (amino acids 41-60 in human apo E) modulate the binding and internalization of LDL to cell surface receptors in a conformationally specific manner. Three peptides were compared: peptide I containing the natural sequence of amino acids 41-60 of human apo E; peptide III containing side-chain lactam cross-links designed to enhance alpha-helical structure; and peptide II containing cross-links designed to prevent formation of alpha-helices. Peptide III was shown previously to consist of two short alpha-helical domains linked by a turn and to have more alpha-helical content than peptide I, while peptide II was shown to have less helical content than either peptide III or I(Luo et al., 1994). Peptide III induced a 30-fold increase in the specific binding of 125I-LDL to normal human skin fibroblasts and a 60-fold increase in the binding to fibroblasts lacking the LDL-R. This same peptide also restored the binding to normal fibroblasts of 125I-LDL from a patient with familial defective apolipoprotein B, the R3500-->Q mutation. Analysis of binding indicated an increase in the apparent number of binding sites, with little effect on the affinity of 125I-LDL for the cell surface. Heparinase treatment of the cells did not abrogate this effect, suggesting that the increased binding is not mediated by cell surface glycans. LDL internalization but not degradation was also increased by peptide III. Similar but smaller effects were also induced by peptide I. Peptide II was much less active than peptide I or III. Thus, the order of biological activity was the same as the order of alpha-helical content, i.e., peptide III > peptide I > peptide II. These results suggest a hitherto unknown biological function for a highly conserved domain of apolipoprotein E, and this bioactivity was shown by peptide models to be specific to the alpha-helical conformation.